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Orange County Water District

•OCWD, formed in 1933, is 
responsible for managing 
and protecting the Orange 
County groundwater basin
•OCWD encompasses 
229,000 acres (925 km2) in 
the lower watershed of the 
Santa Ana River (SAR)
•Orange County 
groundwater basin 
provides water for over   
2.3 million people



OCWD Water Supply

Santa Ana
River
54%

Reclamation  4%

Local Runoff 2%

Imported
Water 40%



Sources of Water for 
Orange County

GroundwaterGroundwater (OCWD) provides (OCWD) provides 
7474%% of the water used in North of the water used in North 
and Central Orange Countyand Central Orange County
–– Groundwater is pumped from Groundwater is pumped from 

wells to producers (Cities and wells to producers (Cities and 
Agencies) Agencies) 

–– Groundwater basin is recharged Groundwater basin is recharged 
by the Santa Ana River, rain by the Santa Ana River, rain 
water, imported water and water, imported water and 
recycled waterrecycled water



Sources of Water for 
Orange County

Imported WaterImported Water (Metropolitan (Metropolitan 
Water District) is water from Water District) is water from 
the Colorado River and the Colorado River and 
Northern California Northern California 
–– 26% of the water used in North 26% of the water used in North 

and Central Orange Countyand Central Orange County
–– Nearly 100% of the water used Nearly 100% of the water used 

in South Orange Countyin South Orange County



Operational Recharge 
Facilities

Prado Prado 
DamDam

Santa Ana River FacilitiesSanta Ana River Facilities

Groundwater Replenishment
System



GWR System Components
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Agency ResponsibilitiesAgency Responsibilities

OCSD OCSD -- Wastewater Collection, Treatment and Wastewater Collection, Treatment and 
DisposalDisposal

OCWD OCWD -- Manage and Protect the Orange County         Manage and Protect the Orange County         
Groundwater BasinGroundwater Basin

First Partnership in 1972 for Wastewater ReclamationFirst Partnership in 1972 for Wastewater Reclamation

Primary 
Treatment

Secondary 
Treatment

Advanced Water
Purification ReuseSewage

Source
Control

OCSD OCWD



GWR System Advanced 
Water Purification
GWR System Advanced 
Water Purification

Ultraviolet Ultraviolet 
Light with Light with 

HH22OO22

Brine Brine 
OCSD OutfallOCSD Outfall

Backwash Backwash 
OCSD Plant 1OCSD Plant 1

MicrofiltrationMicrofiltration
(MF)(MF)

Reverse Reverse 
OsmosisOsmosis

(RO)(RO)

BarrierBarrier
OCSD OCSD 

Secondary Secondary 
EffluentEffluent

Recharge Recharge 
BasinsBasins



Microfiltration System

86 MGD US Filter 86 MGD US Filter 
CMFCMF--S Microfiltration S Microfiltration 
SystemSystem
Removes bacteria, Removes bacteria, 
protozoa, and protozoa, and 
suspended solidssuspended solids
0.2 micron pore size0.2 micron pore size
In basin submersible In basin submersible 
systemsystem



Reverse Osmosis System

70 MGD Reverse 70 MGD Reverse 
Osmosis SystemOsmosis System
Hydranautics ESPAHydranautics ESPA--2 2 
MembranesMembranes
Recovery Rate:  85%Recovery Rate:  85%
Removes salts, Removes salts, 
viruses, organics and viruses, organics and 
pharmaceuticalspharmaceuticals
Pressure range: 150  Pressure range: 150  
–– 200 200 psipsi



Ultraviolet/Advanced 
Oxidation System

70 MGD Trojan 70 MGD Trojan 
UVPhox SystemUVPhox System
Low Pressure Low Pressure ––
High Output lamp High Output lamp 
systemsystem
Removes trace Removes trace 
organicsorganics
Uses Hydrogen Uses Hydrogen 
Peroxide to form an Peroxide to form an 
Advanced Advanced 
Oxidation ProcessOxidation Process
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GWR System Pipeline

13.5 mile pipeline, 6013.5 mile pipeline, 60--
78 in diameter 78 in diameter 
Sized for ultimate flowSized for ultimate flow
Future midFuture mid--basin basin 
injectioninjection
Located along west Located along west 
Santa Ana River leveeSanta Ana River levee

OceanOcean
OutfallOutfall

OCWDOCWD

Kraemer BasinKraemer Basin

Future MidFuture Mid--BasinBasin
Injection/RechargeInjection/Recharge

Seawater
Intrusion

Barrier

AWTFAWTF



$65.3$65.3ELA & ContingencyELA & Contingency

15.215.2Integrated Information System, Wells, Integrated Information System, Wells, 
Workshops & InsuranceWorkshops & Insurance

19.819.8Phase 1 GWR System & Site PowerPhase 1 GWR System & Site Power
0.80.8TrailersTrailers
0.80.8Equipment EngineeringEquipment Engineering

$480.9$480.9TotalTotal

17.117.1Barrier FacilitiesBarrier Facilities
63.263.2GWR Pipeline*GWR Pipeline*

298.7298.7Treatment FacilitiesTreatment Facilities
Escalated Cost ($M)Escalated Cost ($M)Construction ContractsConstruction Contracts

*3 contracts

Estimated Capital Cost



Estimated Annual O&M Cost

29.629.6Sub Sub -- TotalTotal
(3.8)(3.8)Metropolitan Water District Subsidy Metropolitan Water District Subsidy 
25.825.8TotalTotal

3.63.6
1.51.5
0.30.3
2.82.8
1.21.2
5.35.3
0.40.4

14.514.5
$ Million per Year$ Million per Year

O&M StaffO&M Staff
Compliance MonitoringCompliance Monitoring
UV Lamp ReplacementUV Lamp Replacement
Membrane ReplacementMembrane Replacement
Plant RefurbishmentPlant Refurbishment
ChemicalsChemicals
Contract MaintenanceContract Maintenance
PowerPower

ItemItem



Federal, State, and Local 
Funding

LoansLoans
$145.0$145.0State Revolving Fund LoansState Revolving Fund Loans

$92.5$92.5Total GrantsTotal Grants
30.030.0Department of Water Resources (Prop. 13)Department of Water Resources (Prop. 13)
37.037.0State Water Resources Control Board (Prop.13)State Water Resources Control Board (Prop.13)

5.05.0State Water Resources Control BoardState Water Resources Control Board
20.020.0United States Bureau of ReclamationUnited States Bureau of Reclamation

0.50.5Environmental Protection AgencyEnvironmental Protection Agency
$ Million$ MillionGrantsGrants



GWR System Benefits
1. Maximize benefits from 1. Maximize benefits from 

groundwater basingroundwater basin
2. Build expanded seawater barrier2. Build expanded seawater barrier
3. Help with future drought reliability3. Help with future drought reliability
4. Delays outfall pipe into ocean4. Delays outfall pipe into ocean
5. Reuse valuable resource5. Reuse valuable resource
6. Saves 6. Saves ½½ energy over imported energy over imported 

waterwater
7. Improve quality of water in basin7. Improve quality of water in basin
8. Diversifies water supply in arid 8. Diversifies water supply in arid 

regionregion
9. Helps with overall reliability for 9. Helps with overall reliability for 

Southern California with imported Southern California with imported 
water cutbacks in futurewater cutbacks in future

10. Helps with looming global water 10. Helps with looming global water 
crisis crisis –– replicated worldwidereplicated worldwide



Importance of Public 
Perception

Active, Honest, Open Active, Honest, Open 
Community OutreachCommunity Outreach
High Level of TreatmentHigh Level of Treatment
30 Year History of 30 Year History of 
Water RecyclingWater Recycling
Education Changes Education Changes 
ReactionsReactions
Visit website:  Visit website:  
www.gwrsystem.comwww.gwrsystem.com



Current Production

SW Intrusion SW Intrusion 
Barrier Barrier –– Jan 10Jan 10

Recharge Basins Recharge Basins ––
Jan 18Jan 18

20 MGD20 MGD

30 MGD for 18 30 MGD for 18 
hours a dayhours a day












